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Figures 1-13 Table 1 Preceding pap Hank Svmiinary Data show the cone penetration resistance of fine-grained soils is proportional to velocity and inversely proportional to cone diameter. An exponential equation based on the velocity-diameter ratio is developed to describe the interrelation. The exponent changes only slightly with soil type.
>'
Preceding page blank Three low-speed penetrometers-a conrerted CBR machine, a mechanical penetrcmeter, and a modified triaxial machine-were used for constant-velocity penetrations, which ranged from 0.090 to 825 in./min. For each velocity within this range, repeatability to an accuracy on the order of 2 percent was achieved.
At least two penetrations were made for each combination of probe size, penetration velocity, and soil consistency, so that an average value relatively unaffected by soil uniformities could be obtained. Also two or three standard penetrations were made in each mold (i.e. with the 0.5-8q-in. cone at a velocity of 72 in./min).
Care was taken that each penetration be unaffected by an adjacent one, or by proximity to either the sidewall or the bottom of the container. Experience has shown that this can be achieved in soft, fine-grained soil when a minimum spacing 2 of twice the diameter of the largest cone is maintained.
Tests with the plates were conducted only with the mechanical penetrometer.
The first three penetrations in each test were made with the 0.5-sq-in. cone to obtain a standard value of penetration resistance.
Penetration resistance values for both cones and plates were the averages computed from readings taken at 0.5-in. vertical increments to a 2-in. depth, beginning at a point where the relation of penetration resistance to depth had stabilized, i.e. at a depth equal to the cone height or the plate base diameter. 
Effects of Soil Type
The data from cone penetration tests in the other two test soils, a lean clay and a loessial silt, were analyzed in the same manner described for fat clay. The value of cone penetration resistance ratio remained essentially constant over a wide range of low values of velocity/diameter ratio for each cone tested in these tvo soils ( fig. 10 ).
In general, the absolute velocity at which the threshold condition becomes apparent appears to be highest for the smallest cone sizes (see figs. 5 and 10). Also, the highest absolute velocity at which a threshold appears for any one cone size is greatest for the silt, slightly less for the lean clay, and considerably less for the fat clay ( fig. 11 ). These observations suggest that local drainage of the water from Nondimenslonal penetration resistance ratio obtained by using cone only.
Base diameter of standard cone, 0.798 in.
Base diameter of any cone or plate.
Nondimenslonal penetration resistance ratio obtained by using the standard cone (0.5-sq-in. base area) and «my size of flat, circular plate.
Standard penetration velocity, 72 in./mln.
Any penetration velocity (of either a cone or a plate).
Constant penetration velocity-to-base diameter ratio.
Penetration velocity-to-base diameter ratio of any cone or of any plate (may take on any value).
Ratio of (V/d) x to (V/d) B .
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